Blunt trauma to the upper airway is a potentially fatal injury. It is often difficult to diagnose and frequently presents to anaesthetists as an airway emergency. The management of the injury requires careful choice of anaesthetic technique. This choice will be influenced by the expertise of the surgeon and anaesthetist involved and the results of preoperative investigations such as X-rays, CT scans and indirect laryngoscopy. Three cases are presented for discussion, each different in mechanism, site of injury and anaesthetic management.
CASE 1 An eighteen-year-old female was brought to the casualty room following a motorcycle accident in which she was thrown onto the road, striking her neck on the kerbside. There was no loss of consciousness. On arrival, she was alert but dyspnoeic. She could speak only in a whisper and loud inspiratory stridor, mild tachypnoea and a tracheal tug were present. There was marked tenderness over the thyroid cartilage and subcutaneous air was palpable bilaterally in the neck. Her blood pressure was normal and chest auscultation was unremarkable. A fractured right tibia and large laceration over the left knee were noted. Bruising and tissue crepitus over the right infra-orbital region suggested facial fractures. Arterial blood gas measurements on room air revealed a P a02 of 66 mmHg and P aco2 of 34 mmHg with normal acid-base status. A lateral airway X-ray demonstrated significant subglottic derangement and retropharyngeal air ( Figure 1 ). Prior to transfer to the operating theatre for review by the ENT surgeon, the patient developed a sudden increase in stridor and respiratory distress, associated with a rapidly deteriorating level of consciousness. Before any emergency measures could be instituted, the patient coughed and spontaneously cleared her airway. The surgeon felt the diagnosis of a tear of the upper trachea likely and a decision was made to perform a tracheostomy under local anaesthesia. No premedication was given. The neck was infiltrated with lignocaine 1 % and the trachea opened above the jugular notch with the patient breathing via a Hudson mask 4litres/min 02 and 4litres/min N 2 0. An 8.0 mm cuffed armoured endotracheal tube was passed into the trachea to secure the airway and anaesthesia induced by the gradual addition of enflurane. Muscle relaxation was achieved by pancuronium 5 mg and ventilation subsequently controlled. Exploration of the larynx revealed a complete tear through the crico-tracheal membrane. The cricoid cartilage had two fractures in the ring and was in two pieces. The anterior fragment was completely rotated, sitting in the lumen of the airway. The surgeon repaired the fractured cricoid and sutured the tom cri co-tracheal membrane. Upon completion of this procedure, the armoured tube was replaced with a cuffed Portex tracheostomy tube. Direct laryngoscopy at this time demonstrated normal anatomy at the level of the vocal cords and above. Her associated orthopaedic injuries and lacerations were also treated. The tracheostomy tube remained in situ for two months. Recovery was uneventful and there was good anatomical and functional restoration of the airway. CASE 2 A 44-year-old male driver, wearing a seatbelt, was involved in a motor vehicle accident and was admitted to hospital late one evening. He had been unconscious for approximately ten minutes after the accident. On arrival, he was conscious, smelled of alcohol and had numerous cuts and abrasions. His nose was obviously broken and there was bruising over the right side of his neck. X-rays of skull, chest and cervical spine, including lateral airways, showed no abnormalities. During the night he developed vocal hoarseness and inspiratory stridor and was transferred to the Accident and Emergency Department of St. George Hospital. On admission he was tachypnoeic, in obvious respiratory distress, with stridor and a hoarse voice. The ENT surgeon performed indirect laryngoscopy and noted' a supraglottic swelling. The patient was transferred to the operating theatre immediately. By this time he was unco-operative and distressed. Oxygen was administered with some difficulty while thiopentone 500 mg was given intravenously.
Following successful test ventilation, suxamethonium 100 mg was administered intravenously.
Direct laryngoscopy revealed a right supraglottic haematoma and an 8.0 mm cuffed endotracheal tube was passed without difficulty. Once the airway had been secured, alcuronium 15 mg was given and ventilation controlled while a tracheostomy was performed. One week later, when the haematoma and oedema had settled it was found that the right arytenoid cartilage was dislocated. This was removed two months later. The tracheostomy was later closed and the patient recovered well, although some vocal hoarseness remained. The injuries appear to have been caused by the pressure of the seatbelt across the right side of his neck at the time of the accident. CASE 3 A 72-year-old female with a history of poorly controlled hypertension was admitted to hospital in respiratory distress.
During the previous night, she had been found collapsed in the bathroom by her husband. Although conscious, she was drowsy and had spoken with a muffled voice. The husband helped her to bed but during the night woke to find her unrousable, limp and apnoeic. He stated that he applied mouth-to-mouth resuscitation, following which the patient's own respiration returned and she regained consciousness. She refused to attend the hospital and went back to sleep again! The following morning the patient's respiration was noisy and laboured and became worse as the day progressed. She again lost consciousness and was again resuscitated by her husband. On this occasion she agreed to seek medical attention. On arrival in hospital the patient was conscious, but agitated, with marked respiratory distress. Respirations were shallow and rapid with a loud inspiratory stridor. Recent bruising was noted above the sternal notch. There was marked tracheal tug and she was unable to speak. No other injuries were apparent.
A lateral airway X-ray showed air in the tissue planes of the neck and a soft tissue mass narrowing the proximal tracheal air shadow ( Figure 2) . Arterial blood gases on 24% oxygen showed a P a o 2 of 83 mmHg and a pH of 7.15.
The patient was transferred unpremedicated to the operating theatre for immediate exploration by a senior ENT surgeon. Owing to her agitated state, it was decided that the patient would not tolerate tracheostomy under local anaesthesia and a gaseous induction of general anaesthesia using halothane in oxygen was chosen. Respiration was assisted as the patient lost consciousness. Once the patient was anaesthetised the ability to ventilate her was confirmed and suxamethonium was administered intravenously. Laryngoscopy and bronchoscopy were performed using a rigid bronchoscope. Ventilation was maintained via a side arm. A haematoma of the posterior subglottic tracheal wall was identified and a 7.0 mm cuffed endotracheal tube passed beyond the obstruction under direct laryngoscopy. There was no obvious disruption of the tracheal wall and oesophagoscopy was normal. A tracheostomy was then performed below the haematoma. The tracheostomy tube remained in situ for two weeks, and subsequently the patient made an uneventful recovery. It was presumed the mechanism of the injury was a fall in the bathroom, with the patient striking her neck on the rim of the bath. The principal mechanisms of airway lllJUry appear to be a sudden deceleration of the trachea and larynx as they are forced against the vertebral column, This produces shearing forces causing contusion, laceration and comminution,6 Cricotracheal membrane rupture as in case 1 possibly results from the flattening effect of an anterior blow on the V-shaped tracheal rings causing stress on the cricotracheal membrane, because of its superior attachment to the relatively incompressible cricoid cartilage. 8 Although the classical symptoms of upper airway damage include pain, dysphagia, stridor and haemoptysis, none of these may be present on initial assessment. I -4 ,9 Significant trauma of the upper airway is often accompanied by a surprising lack of clinical signs. This places the onus on the clinician to exercise a high index of suspicion when assessing patients involved in high risk accidents, Initially there may only be superficial bruising or laceration, with the more ominous signs of stridor, respiratory distress, tracheal tug, intercostal recession and surgical emphysema developing after many hours, Seed 8 has noted that an abnormal or absent voice is a moderately reliable indicator of laryngeal cartilage or soft tissue injury, Cherry3 notes the condition of 'post-traumatic positional dyspnoea', i,e, severe dyspnoea on neck extension. He feels this is indicative of severe upper airway obstruction and constitutes an absolute indication for immediate exploration.
X-ray examination may be unhelpful as it may not show early anatomical changes. However, in many cases the approximate level of airway distortion may be apparent on lateral X-ray, and surgical emphysema not clinically obvious may be demonstrated. In addition, the integrity of the cervical spine can be assessed. Computerised tomography has also been advocated in the assessment of the injured larynx where definite clinical indications for exploration are absent. 10 Once the diagnosis of upper airway trauma has been made the patient should be admitted to hospital for close observation.
While many patients can be managed conservatively, those with more severe injuries will require an immediate tracheostomy and surgical exploration. The indications for operative treatment are: (1) upper airway obstruction, (2) palpable fracture of the laryngeal skeleton, (3) increasing surgical emphysema, (4) evidence of internal airway derangement, (5) haemorrhage, and (6) any doubt about extent of the injury9
The anaesthetic management of these patients is complicated when the nature and extent of the lesion is unknown. Endotracheal intubation is potentially hazardous under these circumstances as there is a risk of increasing the airway obstruction or creating false passages. 2 .4 Wherever possible therefore, the nature of the lesion should first be determined by laryngoscopy (direct or indirect) or by bronchoscopy.s,lI Also, in the emergency situation, an effective airway can be maintained by the passage of a rigid bronchoscope. 12 In most cases of blunt airway trauma, the airway may be secured and intubation facilitated by the use of the fibreoptic bronchoscope. The preferred technique would involve intravenous sedation and the intubation of the trachea by passing an endotracheal tube over the fibreoptic bronchoscope, thus securing the airway while assessing the lesion.
A general anaesthetic would then be induced intravenously to allow for further examination and repair of the injury if necessary.
However, this technique requires some previous experience in the use of the instrument and, of course, access to it in the theatres. While preferable, these circumstances do not always prevail.
The alternative measures used in the cases discussed may then be considered. Tracheostomy under local anaesthetic may be the safest method of dealing with airway trauma: however, a general anaesthetic may be necessary where the patient is unco-operative or apprehensive, particularly where a careful endoscopic evaluation of the lesion is required.
Inhalational induction of general anaesthesia is generally the safest technique. I ,8 However, where the patient is confused or unco-operative, an intravenous induction may prove practical as in case 2.
Relaxants should be avoided where possible but if they are indicated the patient should be testventilated with a bag and mask prior to tHeir administration.
Finally, the importance of close co-operation between the anaesthetist and ENT surgeon is emphasised once again. The anaesthetist relies on the surgeon to secure the airway should his attempts at intubation fail, and the surgeon relies on the anaesthetist to provide the optimum conditions should this become necessary. To this end, except in the gravest emergencies, both should be present and fully prepared in the operating theatre before any definitive procedure to secure the airway is undertaken.
